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The attached document is a fourth draft of the Apple CD ROM SCSI Command Set. It is a 
complete SCSI command set for the Apple CD ROM product. This command set may or may not 
be released as section 2.5 of the Apple SCSI Command Protocol specification (062-2075). If this 
command set is not released as section 2.5 of the Apple SCSI Command Protocol specification, 
then sections of that specification other than the SCSI command set are also applied to the Apple CD 
aie oo Electrical characteristics of the Apple SCSI bus can be found in Apple specification 
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25 C.D.ROM Commands 


Disconnect/reselect is required. If the initiator does not respond to the reselection 
within a Selection Timeout Delay(250ms), the target shall release the bus for 
200ms and then try to rearbitrate and reselect again. The target shall try the above 
disconnect/reselect procedure until the initiator responds or the target receives an 
abort or bus reset message from the reselecting initiator or a hard reset from the 
SCSI bus. The target will respond to selection from the same or other initiators 
between reselection retries. 


Disconnect/reselect is also required for audio commands. If the host chooses to use the 
disconnect/reselect feature, the drive will disconnect only for those operations that involve 
movement of the optical pickup (i.e. during seek). After the target address is found, the drive will 
play audio from that target address and reselect the host at the beginning of the audio play or audio 
scan. Since the reselection process depends on whether the SCSI bus or the host is busy, it is 
possible that the audio play or audio scan operation begins before the reselection process is 
completed. 
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2.5.1 Group 0 Commands for C.D. ROM Devices The Group 0 commands for C.D. 
ROM devices shall be as shown in Table 2.5.1-1. 
= Table 2.5.1-1 
Group 0 Commands for C.D. ROM Devices 


Operation 
Code Type Command Name Section 

00}; M TEST UNIT READY pe a 
Oly M REZERO UNIT 8.1.1 
0247 R 

034 M REQUEST SENSE Tiled 
0447 R 

05,7 R 

0647 R 

074 R 

08H M READ 12.1.1 
0977 R 

OAH R 

OBY M SEEK 8.1.6 
0CHy R 

ODy R 

OEY R 

OF YH R 

1047 R 

lly R 

12H M INQUIRY Tales 
13 R 

1447 R 

15y M MODE SELECT 12.1.3 
1677 M RESERVE UNIT 8.1.8 
17y M RELEASE UNIT 8.1.9 
1843 R 

1947 R 

1Ay M MODE SENSE 12.1.4 
1BH M START/STOP UNIT 8.1.11 
ICH M RECEIVE DIAGNOSTIC RESULTS 7.1.5 
IDy M SEND DIAGNOSTIC 7.1.6 
LEY M PREVENT/ALLOW MEDIA REMOVAL 8.1.12 
IFy R 


Key: M = Command implementation is Mandatory. 
O = Command implementation is Optional. 
R = Command code is reserved for future standardization. 


7.1.1 TEST UNIT READY Command 
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Peripheral Device Type: C.D.ROM 


Operation Code Type: Mandatory ( 


Operation Code: 004 


The TEST UNIT READY command provides a means to determine if the C. D, ROM is powered 
up and ready for operation, and a disc is mounted. Refer to section 7.1.1 of the ANSI 
X3T9.2/82-2 Rev. 17B for details. 


8.1.1 REZERO UNIT Command 


Peripheral Device Type: C.D.ROM 
Operation Code Type: Mandatory 
Operation Code: Oly 


Table 8-2 
REZERO UNIT Command 

a Ok eS a Cd Se! OU ke 
Byte | | | | | | | | | 

0 | Operation Code ere say 
a . Tato —t oe a 
Si alana PERG a aga lar aad ain G 
i e TTT INE OTT apace gate eae ee cee 
yo ee ee ee ee, 
ee Vendor Unique | Reserved (| Flag ‘| Link a, 


wane ee cee cece mae en en een wenn ewe nn een enceweeweene re enn een meee nnn eens eens nnn ee nme meen renew nnn ne ee een nnne- | 


The REZERO UNIT command (Table 8-2) repositions the drive's optical pickup to the starting 
address of the disk and enters the HOLD TRACK state for the duration of inactivity time. The drive 
will spin up if it is not spinning. 


If the initiator requests disconnect, disconnect will be performed before the seek operation and 
reselect will take place following the seek operation. 


This command should not change the mode select parameters. 
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7.1.2 REQUEST SENSE Command 


Peripheral Device Type: C.D. ROM 
Operation Code Type: Mandatory 
Operation Code: 03y 


Extended Sense Data format is Required. 


Implementation of the additional sense code (byte 12) is required and the additional sense code of 
medium change (28H) is mandatory. 


The thirteen(13) first bytes of the Extended Format, as defined in the SCSI specifications, are to be 
supported by the target. All additional bytes are optional. 


EXTENDED SENSE DATA 
The following bytes are REQUIRED 


0 Valid | Error Class=7H | Error Code=0H 

1 Segment Number=00H 

2 FM=0 EOM=0IILI=0! R | Sense Key 

3 Information Byte (MSB) 

4 Information Byte 

5 Information Byte 

6 Information Byte(LSB) 

7 Additional Sense Length (n) 

8 Optional, except for use with SEARCH and COPY (00H) 
through commands as per 7.1.4.2 (00H) 
1 1 " " (00H) 
12 Additional Sense Code 


The following bytes are optional and follow the Required Extended Sense Data 
byte 12. 


Bit 7 16 | 5 | 44 3 | 2 | 1 | 0 

Byte | | | | | | | 
——$<$—=—<£_—<—<—<———$—<V@aVaa— aaa SSS SSS SS ae 

13 Reserved 

14 FRU failed 

15 FPV | CD | VU i VU! BPV | Bit Pointer 

16 Field Pointer (MSB) 

17 tt (LSB) 

18- N/A 

n+17 


The information bytes are not defined if the Valid (address valid) bit is zero. If this bit is one, the 
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information bytes contain the unsigned logical block address associated with the sense key. 
The FM (File Mark) and the EOM (End Of Media) bit are set to zero. 


The ILI (incorrect length indicator) bit indicates that the requested logical block length did not 
match the logical block length of the data on the medium. This bit is set to zero. 


The Sense Key codes of 0H, 1H, 2H, 3H, 4H, 5H, 6H and BH are required. The definition of 
the sense key code is described in Table 7-6 of the ANSI X3T9.2/82-2 Rev. 17B. 


The additional sense length specifies the number of additional sense bytes to follow. If the 
allocation length of the command descriptor block is too small to transfer all of the additional sense 
bytes, the additional sense length is not adjusted to reflect the truncation. 


Byte 12 Additional Sense code. 
The Additional Sense code 00}, indicates that the target does not support any additional sense code 


for the related Sense Key or does not have any appropriate additional sense to return for the Check 
Condition stanis that it created. 
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C.D.ROM DEVICES ADDITIONAL SENSE CODES (byte 12) 


Code Related Sense Keys 

00 No Additional Sense Information No Sense 

01 Reserved 

02 Error occurred during seek operation. Hardware error or 
Medium error 

03 Reserved 

04 Drive Not Ready (i.e. unit off line in multiple LUN system) Not Ready 

05 Reserved 

06 Reserved 

07 Reserved 

08 Logical Unit Communication Failure Hardware error 

09 Track servo error Hardware error 


OA through OF Reserved 


10 Reserved 
11 L-ECC uncorrectable data error (L-ECC on) Medium error 
12 through 16 — Reserved 
17 CIRC recovered data error (L-ECC off) Recovered error 
18 L-ECC recovered data error (L-ECC on) Recovered error 
19 Reserved 
1A Reserved 
1B Reserved 
1C Reserved 
1D Reserved 
1E Reserved 
1F Reserved 
20 Invalid Command Operation Code Illegal Request 
21 Dlegal Logical Block Address Iegal Request 
22 Illegal function for device type legal Request 
23 Reserved 
24 legal field in CDB other than op-code or illegal logical block address 

Illegal Request ‘ 
25 Invalid logical unit number egal Request 
26 Invalid field in Parameter List Mlegal Request 
27 Reserved 
28 Medium changed (detected by cartridge insertion) Unit Attention 
29 Power On, Reset or Bus Device Reset occured Unit Attention’ 
2A Mode Select Parameters changed Unit Attention 
28 through 2F Reserved 
30 Reserved Medium error 
31 Reserved 
32 Reserved 
33 through 3F = Reserved 
40 SCSI controller data buffer failure Hardware error 
41 Drive's internal bus data path failure Hardware error 
42 Power On Diagnostic Failure . Hardware error 
43 Message Reject Error (see 5.6.1.5) Hardware error or 

; Aborted command 

44 ’ [Internal Controller Error (see 5.6.1.8) Hardware error 
45 Reselect failed (see 5.6.1.7.) Hardware error 
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46 Reserved 
47 SCSI Interface Parity Error (see 5.6.1.) Hardware error 
48 Initiator Detected Error (see 5.6.1.4) Hardware error or 
Aborted command 
49 Inappropriate/Illegal Message Hardware error or 
Aborted command 
4A through 4F ——- Reserved 
50 through SF = Reserved 
60 through 6F _— Reserved 
70 through 7F ——- Reserved 
80 Prevent Medium Removal Set Iegal Request 
81 Logical unit is reserved Tegal Request 
82 End of user area encountered on this track(only for data/audio mode change) IIlegal Request 
83 Overlapped commands attempted Absorted Command 
84 Illegal mode for this tack (e.g. audio command for data track) Illegal Request 
85 Audio address not valid. egal Request 
86 through 9F = Vendor Unique 
AO through A6 = Vendor Unique 
A7 Vendor Unique 
A8through AF Vendor Unique 
No Cartridge in Drive Not Ready 
Bl Unable to recover table of contents(TOC) Not Ready 
B2 Cartridge load/eject failure Not Ready 
B3 CIRC unrecovered data error (L-ECC off) Medium Error 
B4 Focus servo failure Hardware Error 
BS Spindle servo failure Hardware Error — 
B6 Cartridge load mechanism failure Hardware Error 
B7 Read TOC in progress. Not Ready 


B8 through FF Vendor Unique 


Byte 14 Field Replaceable Unit (FRU) failed. A non zero value indicates failure. A value of zero 
means that no FRU is to be reported. 


Byte 15 definition: 

-FPV (Field Pointer Value) Bit 7 of zero indicates that the target does not implement the functions 
supported by C/D & BPV bits and bytes 16 and 17, therefore these bits and fields are not valid. Bit 
FPV of one indicates that the Field Pointer bytes 16 and 17, the C/D and BPV bits are significant. 
-C/D bit of one indicates that the value reported in the Field Pointer is the CDB's byte number for 
which an ILLEGAL REQUEST Sense Key was issued. C/D bit of zero indicates that the value 
reported in the Field Pointer is the byte number of the DATA phase for which an ILLEGAL 
REQUEST Sense Key was issued. 

-Bits 5 and 4 are vendor unique. 

-BPV bit of zero indicates that the target does not implement this function, therefore the Bit Pointer 
field is not valid. BPV bit of one indicates that the Bit Pointer field (bits 0 through 2) is significant. 
-Bits 0 through 2, Bit Pointer, indicates which bit of the byte number reported in bytes 16 and 17 is 
the bit for which the ILLEGAL REQUEST Sense Key was issued. 


———————————— OS eee eee 
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12.1.1 READ Command 


Peripheral Device Type: C.D. ROM 


Operation Code Type: Mandatory 
Operation Code: 08}; 


Refer to section 12.1.1 of the ANSI X3T9.2/82-2 Rev.17B for details. The drive will enter a hold 
track state at the completion of the read operation for the duration of the inactivity time. 


8.1.6 SEEK Command 


Peripheral Device Type: C.D. ROM 
Operation Code Type: Mandatory 
Operation Code: OBY 


Table 8-12 
SEEK Command 
ay Se ot ok eS ae Se oe Pe A 
Byte | l | | | | | | 
yo ee ene 
Tah (CoUaiNaer  ~*~*«*«Cogeal Bock Adare MSE) 
Se ea ee logicalBlockAddess 8 | | | 
aa aa Lo ieee 
ee eng 
ae [Vendor Unique a Reserved ~~ Flag” ‘Link a 


The SEEK command (Table 8-12) requests that the logical unit seek to the specified logical address 
and enters the HOLD TRACK state for the duration of the inactivity time. 


Apple Computer Inc. Confidential Page 9 


February 15, 1988. Apple CD ROM SCSI Command Set 062-2097 Revision 1.4 
7.1.3 INQUIRY Command 


Peripheral Device Type: C.D.ROM 
Operation Code Type: Mandatory 
Operation Code: 124 


Bytes 0 through 53 of the Inquiry data are Required. Bytes 54 through the end of 
the data are optional. 


INQUIRY DATA 
Bit 7 6 5 4 3 2 1 
| | | | | | | | 
BYTE 0 Peripheral Device Type (OSH) 
BYTE 1 RMB=1 | Device Type Qualifier (00H) 
BYTE2 ISO Version | ECMA Version | ANSI Version=1H 
BYTE 3 Reserved | Response Data Format=1H 
Response Data Format: — 
Description 
OH Vendor Unique 
ly Common Command Set (CCS) 
2 through Fyy Reserved 


Targets conforming to at least conformance level 2 as defined in Table E1, Appendix E, of the 
standard, and conforming to this document shall set the Common Command Set code (14) in 


the Response Data Format field. 


BYTE 4 Additional Length (n) 
BYTE 5 Vendor Unique 

BYTE 6 and7 Reserved 

BYTE 8 Vendor Identification (in ASCID) 
through "Vendor Name’ 

BYTE 15 

BYTE 16 Product Identification (in ASCIT) 
through ‘CD-ROM 'space Unique model number assigned for Apple’ 
BYTE 31 

BYTE 32 Revision Level (in ASCII) 
through ‘Firmware revision level’ 

BYTE 35 

BYTE 36 Vendor Unique 

through (Command Bit Map, see explanation below) 
BYTE 55 

BYTE 56 Reserved 

through 

BYTE 97 

BYTE 98 Vendor Unique 

through 

XX 


Apple Computer Inc. Confidential Page 10 


—~ 


February 15, 1988. Apple CD ROM SCSI Command Set 062-2097 Revision 1.4 


Beginning at byte 36 in the VENDOR UNIQUE area of the response are 
extension bytes taspecify the number of extents supported by the RESERVE (command $16) and 
SE (command $17) commands. Following this is a list of SCSI commands supported by 
this device. Commands map into this list by their group code and command code values. Values 
are returned by first specifying a Group Code Specifier (a byte for the Group Code value; 0 for 
Goup 0, 1 for Group 1, etc), then specifying a 4 byte Command Bit Map representing the 
commands implemented within that group. The bit map is constructed by setting a bit for an 
implemented command according to that command's value, and clearing a bit otherwise. Bits 
within the bit map are numbered in ascending order beginning with the first bit following the Group 
Code Specifier. This list is terminated by specifing a $FF for the Group Code (no additional 
command bit map bytes are necessary). . 


Example: The following is an example of the format. 


Byte 36:$00 {Hi Order byte - number of Extents] 

Byte 37:$00 [Low Order byte -number of Extents] 
Byte 38:$00 {Group 0 commands] 

Byte 39:$D0 [Commands 0H,1H,3H] 

Byte 40:390 [Commands 8H,BH] 

Byte 41:$27 {Commands 12H,15H,16H,17H] 

Byte 42:$3E 

[Commands 1AH,1BH,1CH,1DH,1EH] 

Byte 43:301 [Group 01 commands] 

Byte 44:$04 (Command 25H] 

Byte 45:$91 [Commands 28H,2BH,2FH] 

Byte 46:$00 (No commands implemented in this range] 
Byte 47:318 [Commands 3BH,3CH] 

Byte 48:506 {Group 6 commands] 

Byte 49:$FO 

[Commands COH,C1H,C2H,C3H] 

Byte 50:3FC {Commands C8H to CDH] 

Byte 51:300 {No commands implemented in this range] 
Byte 52:$00 (No commands implemented in this range] 


Byte 53:3FF {End of list] 
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8.1.7 MODE SELECT Command 


Peripheral Device Type: C.D. ROM 
ion Code Type: Mandatory 
Operation Code: Sq 
Table 8-13 
MODE SELECT Command 
See SS 

Bit! 7 | 6 bg | 4 t, .S | 2 is 2 | 0 | 
Byte | | | | | | | | 
0 | Operation Code a | 
Site [penreneneenrennennaneccsoreeemeansanancnscanncrensnnmrneeresseeeensessunenessenieieesetannanadansnetnenn| 
1 | Logical Unit Number | Reserved | SP=0 | 
------- |-nn-a-- nnn nnn nnn a nnn nnn nnn enn nnn nnn nnn enema nn nn en nnn nen nnn nnenennenennnenenwennne| 
2 | Reserved | 
peat Leia aca cia aise a ards pipes caeessGe Se Si one oe eee cea one| 
o:,'J Reserved | 
macnn [nnn nnn en nnn nnn an nn nn nn nn nn nnn nnn rn nmr mn nnn wn enn mens | 
4 | Parameter List Length | 
-—----- owen nna nnn nn oa ean anna nnn nn enn nn nn an nn nn nnn nn nnn ner nnn nnn nnn nnn nnn en| 
5 | Vendor Unique | Reserved | Flag | Link | 


Mandatory Page Codes _for Mode Select and Mode Sense 


1. Page Code $0: Unit Attention 

2. Page Code $1: Error Recovery Parameters 

3. Page Code $2: Disconnect/Reconnect Control Parameters 
4, Page Code $20: Drive Parameters. 

5. Page Code $3F: Report Values (Mode Sense only) 


The MODE SELECT command (Table 8-13) provides a means for the initiator to specify or 
change medium, logical unit, target or peripheral device parameters to the target. This 
command is Required within the Apple Common Command Set. 


The Parameter List Length specifies the length in bytes of the MODE SELECT parameter list that 


shall be transferred during the DATA OUT phase. A parameter list length of zero indicates that no 
data shall be transferred. This condition shall not be considered an error. 
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The MODE SELECT parameter list (TABLE 8-14) contains a four-byte header, followed by zero or 
one block descriptor, followed by zero or more Pages. 


Table 8-14 
Mode Select Parameter List 
Ri Fs 6 ek a es a a a oe 
Byte | | | | | | 

0 | Reserved at 
ee: ee ae nae Minho 
:: ee 
ape eee Block DesoripworLengh OOH 08H) 

Block Descriptor(s) 

0 | Reserved Tow; | 
‘Gp ee a a assy ae 
Spars ee rae ‘orice i 
So = eee Cee 
ee es et ee el 7 
2 i a Salas 7 
ep en Oe pe ee 
Soo ee 

Page Descriptor(s) 

Oo: R !R | Page Code cies 
sie aaa aca <= tc era 
eo ee 


fase SI Ne a aia eg | 


The Medium Typei 00H for C.D. ROM 


The Block Descriptor Length specifies the length in bytes of all the block descriptors. A block 
descriptor length of zero indicates that no block descriptors shall be included in the parameter list. 
This condition shall not be considered an error. The number of blocks field specifies the number of 
logical blocks on the medium that meet the block length in the Block Descriptor. A 00H in all 

the Number of Blocks fields specifies all the logical blocks of the logical unit. 

The:Block I ifies the length in bytes of each logical blocks. Blocl 
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Optional additional blocks of parameters called Pages may be sent to the target in 
the Data Out phase of the MODE SELECT command, following either: 

- the MODE SELECT Header, if the Block Descriptor length is set to zero. 

- or one Block Descriptor. 

The Block Descriptor Length shall not include the length of the Pages. 


Page Definition: 

Each defined Page is preceded by a Header of two bytes defining the Page Code 
and the length of the page. Following the Header, the Pages are separated into 
sub-blocks containing a list of related flags and/or values. 


Bits 7 and 6 of byte 0 are reserved. 


The Page Code identifies the meaning of the following bytes in ‘the Page. The 
Page Code is either defined, reserved or vendor unique. The parameters in the 
defined Pages are classified in priority sequence to ease implementation by the 
target. 


The Page Length value of each defined page, shall not include the Page Length 
byte. The Page Length represents the number of bytes that the target supports in 
each Page. The target may return in the Pages of the MODE SENSE commands as 
many consecutive bytes that it supports, for each Page that it supports, without 
splitting fields of multiple bytes. The Page Length shall be set in the pages of the 
MODE SELECT commands to the exact same value (zero value included) returned 
by the target in the MODE SENSE Page Length bytes. Otherwise, the target shall 
create Check Condition status with the Sense Key of DLEGAL REQUEST. 

The initiator shall issue a MODE SENSE command requesting the target to return 
all Changeable values (see PCF field configuration 01B in byte 2 of the MODE 
SENSE CDB) prior to issuing any MODE SELECT commands, in order to find out 
which Pages are implemented by the target and the length of each Page for that 
particular LUN(Logical Unit Number). 


Initiator Implementor Notes: 

- Those Pages, supported by the target, in which the initiator requests parameters 
to be changed shall be sent to the target. : 
- The initiator may send in MODE SELECT commands all Pages supported by the 
target. 

- The Pages are not required to be sent in ascending order. 


In the event of a Hard Reset, the target shall first attempt to restore the Default 
Parameters. 
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eae oF Meaning 
= Unit Attention 

ly Error Recovery parameters 
2H Disconnect/Reconnect Control parameters 
3y through IF y Reserved 
20H Drive Parameters. 
21y7-2F y, 31q-3EH Vendor Unique Page formats 
3FH Defined in MODE SENSE only. 


The initiator may issue a MODE SELECT command at any time. 


The target may or may not save the block descriptors and Pages for each LUN and 
for each initiator. If the target supports 8 LUNs and the bus configuration 
includes 7 hosts, the target would have to save 56 sets of MODE SELECT/ MODE 
SENSE data. The data for each LUN for each host could be different. 
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ERROR RECOVERY PARAMETERS. Page code 1}. 


OO ————————————— oo —=el————eeee_ eee eee ee 
SSE a ee 


Bit 4 6 5 4 3 2 1 0 
Byte I | | | | | | 
oO RK TR | Page Code=1 3 =~. 
Page Length (in bytes) 
2 R I! R | TB ! RC | EEC |! PER |! DTE | DCR 
=) Retry Count 
4 Reserved 
a Reserved 
6 Reserved 
7 Recovery Time Limit = 00H 


NOTE: In the event of a conflict between the bit definitions and the error recovery procedures 
defined on pages 19 and 20, the error recovery procedures take precedence. 


A DCR (Disable Correction) bit 0 set to one indicates that the data shall be transferred without 
applying error correction (layered ECC). A DCR bit set to zero enables error correction 
(layered ECC). iti : 


A DTE (Disable Transfer on Error) bit 1 set to one and if the PER bit is set to one, indicates 
that the target shall create the Check Condition stams and terminate the data transfer to the initiator 
immediately upon detection of an error. The Transfer Length is then not exhausted. The data of the 
block in error, which is the first erring block encountered, may or may not be transferred to the 
initiator depending upon the setting of the TB bit. The DTE bit can only be set to one by the 
initiator if the PER bit is set to one. The target shall create the Check Condition status with Illegal 
Request Sense Key, if it receives PER bit of zero and DTE bit set to one. 

A DTE bit set to zero enables data transfer for any data which can be recovered within the limits of 
the Error Recovery Flags. Any erring block that would be posted, which is the last recovered block 
encountered, is not posted until the Transfer Length is exhausted. 


The DTE hit is default for C.D. ROM. 


A PER (Post Error) bit 2 set to one indicates that the target shall enable the reporting of the 
Check Condition status for recovered errors, with the appropriate Sense Key. The Check 
Condition shall happen during the data transfer depending either on the DTE bit value or if an 
unrecoverable error occured. If multiple errors occur, the REQUEST SENSE data shall report the 
block address of either the last block on which recovered error occured or of the first unrecoverable 
error. 

A PER bit set to zero indicates that the target shall not create the Check Condition status for errors 
recovered within the limits established by the other Error Recovery Flags. Recovery procedures 
exceeding the limits established by the other Error Recovery Flags shall be posted accordingly by 
the target. The transfer of data may terminate prior to exhausting the Transfer Length depending on 
the error and the state of the other Error Recovery Flags. 


The PER hit is default t 


An EEC (Enable Early Correction) bit 3 set to one indicates that the target shall enable the use 
of the most expedient form of error recovery, such as error correction, before applying retries. 

Seek or positioning retries and the recovery procedure retries of the message system are not affected 
by the value of this bit. Targets implementing error correction schemes that do not provide the most 
expedient form of error recovery should default to zero and report the EEC bit as not changeable in 
the MODE SENSE Page code 3. EEC and DCR both of one is an invalid request, for which the 
target shall create the Check Condition status with Illegal Request Sense Key. 
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An EEC bit set to zero, indicates that the target shall exhaust the defined retry limit prior to enabling 
error correction. If DCR bit is set to one, the defined retry limit only is to be performed. 


The ECC bit is default t 


A RC (Read Continuous) bit 4 set to one requests the target to transfer the entire requested 
length of data without adding delays that would increase or ensure data integrity (ie. delays caused 
by the target's error recovery schemes). This implies that the target may send data which may be 
erroneous or fabricated in order to maintain a continuous flow of data and avoid delays. 

The target shall assign priority to this bit over conflicting error control bits (EEC, DCR, DTE, PER) 
within this byte. 

A RC bit set to zero, indicates that error recovery operations which cause reasonable delays are 
acceptable during the data transfer. Data shall not be fabricated. 


A TB(Transfer Block) bit 5 set to one indicates that the failing data block (recovered or 
unrecoverable) data shall be transferred to the ininator. A TB bit set to zero indicates that the failing 
data block (recovered or unrecoverable) data shall not be transferred to the initiator. 

Implementor Note: In both cases, but particularly when TB is zero, the block address reported in 
the REQUEST SENSE data shall be of the erring block, not of the preceding block. 


The TB bit is defaul 


The following table summarizes all valid modes of operation. 


Value Error Recovery Byte Bit Settings 


————— Oooo 
SS NTT Se Se 


| Reserved |Reserved!| TB J!Reseved | EEC |! PER | DTE | DCR |! 
| | | 


8 
Oo 
Oo 
=) 
i>) 
oO 


01 | | | QO | | 0 | 0 | O- ho A | 
Oo - ih i Oo a Oh ee 
6 1 1 a eee ee ee ee ee es 
el to ke OO ee eG 
"aie ae: ne oe eee ee ee ee 
oh i or ee ae ee ee 
Ce hh he Or Oe Oh 
6 ed ete oe hae ee eo 
re a (ane tt a Oo ie ee | 
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The following are the definitions of the errors reported by the C.D. ROM. 


1) CIRC recovered data error: This error is defined as a data block for which the C2 flag was set, ( 
but ona subsequent read retry operations it was not set. The number of the subsequent read 
operations is limited to the read retry count (Byte 3 of the error recovery parameters page). 

L-ECC is not used in this case. 


2) CIRC unrecovered data error: This error is defined as a data block for which the C2 flag was set 
on all read operation up to the read retry count. L-ECC is not used in this case. 


3) L-ECC recovered data error: This error is defined as a data block for which C2 are asserted but 
the layered ECC was able to correct the error within the read retry count. 


4) L-ECC uncorrectable data error: This error is defined as a data block which could not be 
corrected by the layered ECC within the read retry count. 


Recovery Time Limit is the maximum time that the target shall attempt error recovery actions to 
recover data. A zero value indicates that the time is unlimited. The Recovery Time Limit is set to 
OOH for C.D, ROM. 
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04H 


26H 


20H 


This is the default value of the error recovery byte. L-ECC ison. Only L-ECC 
unconectable data errors are Teporied If an ee ae error occurs, dara 


black with a CHECK ‘CONDITION canis. The sense cay is set 7 MEDIUM 
ERROR and the additional sense code is set to L-ECC UNCORRECTABLE 
DATA ERROR. The information bytes in the REQUEST SENSE command are 


* get to the address of the first encountered uncorrectable block address. 


L:-ECCison. L-ECC recovered data block errors are reported. If an L-ECC 
She-data wansier is not terminated until all requested 


peso ee error — 


‘nitator "After the data ‘wanster} is completed, ; a CHECK CONDITION statis is 
reported. The sense key is set to RECOVERED ERROR and the additional 
sense code is set to L-ECC RECOVERED DATA ERROR. The information 
bytes are set to the address of the last block for which an L-ECC recovered data 
error was detected. If an L-ECC uncorrectable data error occurs, data transfer is 
not terminated until all requested data blocks (including the L-ECC uncorrectable 
data block) are transferred to the initiator. After the data transfer is completed, a 
CHECK CONDITION status is reported. The sense key is set to MEDIUM 
ERROR and the additional sense code is set to L-ECC UNCORRECTABLE 
ERROR. The information bytes are set to the address of the last block for which 
an L-ECC uncorrectable error was detected. 


L:ECC recovered data errors are reported. If a L-ECC recovered 
data transfer is terminated at the beginning of the first 


L-ECC is on. 
data error Occurs. 

with a CHECK CONDITION status. 
The sense keyi is set to RECOVERED ERROR and the additional sense code is 
set to L-ECC RECOVERED DATA ERROR. The information bytes are set to 
the address of the first encountered L-ECC recovered error block. If an L-ECC 
uncorrectable data error occurs, data transfer is terminated at the beginning of the 
first encountered L-ECC uncorrectable data block with a CHECK CONDITION 
status. The sense key is set to MEDIUM ERROR and the additional sense code 
is set to L-ECC UNCORRECTABLE ERROR. The information bytes are set to 
the address of the first encountered L-ECC uncorrectable block. 


CHECK CONDITION status. 


. Only L-ECC uncorrected data error are reported. If an L-ECC 
the data mansfer is not terminated uni all 


iconectable data block error — 


transferred to the initiator, After the data transfer has completed a CHECK 
CONDITION status is reported. The sense key is set to MEDIUM ERROR and 
tha additional sense code is set to L-ECC UNCORRECTABLE ERROR. The 
information bytes are set to the address of the last block for which an L-ECC 
uncorrectable data error was detected. 
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01H 


"05H 


27H 


21H 


Error recovery procedures for the C.D, ROM Mode J and Mode 2 data block, 


— 


L-ECC is not used. Vv . Ifan 
CIRC unrecovered data error occurs, Gata Tanster is terminated at the beginning 

with a CHECK 
CONDITION status. The sense key i is set to MEDIUM ERROR and the 
additional sense code is set to CIRC UNRECOVERED DATA ERROR. The 
information bytes are set to the address of the first encountered CIRC 
unrecovered block address. 


L-ECC isnotused. CIRC recovered data block errors are reported. If an CIRC 
sassbbiebor dae plese error etdeny the data (sie it not ierminated uncial) 


D ( IR Pp 
10 the initiator. Afr the sats canster is conned a CHECK ‘CONDITION 
status is reported. The sense key is set to RECOVERED ERROR and the 
additional sense code is set to CIRC RECOVERED DATA ERROR. The 
information bytes are set to the address of the last block for which an CIRC 
recovered data error was detected. If a CIRC unrecoverable data error occurs, 
data transfer is not terminated until all requested data blocks (including the CIRC 
unrecovered data block) are transferred to the initiator. The sense key is set to 
MEDIUM ERROR and the additional sense code is set to CIRC 
UNRECOVERED DATA ERROR. The information bytes are set to the address 
of the last encountered CIRC unrecovered block. 


L-ECC isnotused. CIRC recovered data errors are reported. If a L-ECC 


recovered data error occurs, 

first encountered CIRC recovered data block with a CHECK CONDITION 
status. The sense key is set to RECOVERED ERROR and the additional sense 
code is set to CIRC RECOVERED DATA ERROR. The information bytes are 
set to the address of the first encountered CIRC recovered error block. If an 
CIRC unrecovered data error occurs, data transfer is terminated at the beginning 
of the first encountered CIRC unrecovered data block with a CHECK 
CONDITION status. The sense key is set to MEDIUM ERROR and the 
additional sense code is set to CIRC UNRECOVERED ERROR. The 
information bytes are set to the address of the first encountered CIRC 
unrecovered block. 


CONDITION status. 


L-ECC isnotused. Only CIRC unrecovered data error are reported. 
CIRC unrecovered og block error occurs, the data mansier 1s not terminated 


A J Cha. § 
transferred to the initiator. After the data transfer has eomipleredst a CHECK 
CONDITION status is reported. The sense key is set to MEDIUM ERROR and 
tha additional sense code is set to CIRC UNRECOVERED ERROR. The 
information bytes are set to the address of the last block for which an CIRC 
unrecovered data error was detected. 
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DISCONNECT/RECONNECT CONTROL PARAMETERS. Page code 2}; 


PD AS AS S-DSRS soe teransee sina en ere- are SEEPS ences wis ine 


Bit 7 6 5 4 3 74 | 0 


Page Code = 27 
Page Length (in bytes) 
Buffer Full Ratio 
Reserved 
Bus Inactivity Limit (©MSB) 
Bus Inactivity Limit (LSB) 
Disconnect Time Limit (MSB) 
Disconnect Time Limit (LSB) 
Connect Time Limit CMSB) 
Connect Time Limit (LSB) 
Reserved 
Reserved 


me OD IANRWNrH © 


a) 


Each ratio parameter is the numerator of a fractional multiplier that has 256 as its 
denominator. 


Buffer Full Ratio indicates to the target, on READ commands, how full the buffer shall be prior 
to reconnecting. 


The default value of the Buffer Full Ratio is 081. 


The relationship between the values of the buffer full ratio and the number of blocks are specified 
below. 


Value Number of Number of Value Number of Number of 
of Buffer 2048 2336/2340 of Buffer 2048 2336/2340 
=o sR Full Ratio byte blocks blocks 
01H - 08H 1 1 81H - 88H 17 15 
09H - 10H Z 2 89H - 90H 18 16 
11H - 18H 3 3 91H - 98H 19 L7 
19H - 20H 4 4 99H - AOH 20 18 
21H - 28H 5 5 AlH - A8H 21 19 
29H - 30H 6 6 A9H - BOH 22 20 
31H - 38H 7 - B1H - B8H 23 21 
39H - 40H 8 8 B9H - COH 24 21 
41H - 48H 9 8 C1H - C8H 25 22 
49H - 50H 10 9 C9H - DOH 26 23 
51H - 58H 11 10 D1H - D8H 27 24 
59H - 60H 12 Th D9H - EOH 28 25 
61H - 68H 13 12 E1H - E8H 29 26 
69H - 70H 14 14 E9H - FOH 30 27 
71H - 78H 15 14 F1H - F8H 31 28 
79H - 80H 16 15 F9H - FFH 32 28 
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Bus Inactivity Limit field (bytes 4 and 5) indicates the maximum time in 100 microseconds : 
increments that thé target is allowed to maintain the bus busy without handshakes until it shall ( 3 
disconnect. The target may round to its nearest capable value. A setting value of zero indicates that _ 

- the target is allowed to maintain the bus busy indefinitely without handshakes until it determines to 
disconnect. The default value for the Bus Inactivity Limit field is 00H. 


Disconnect Time Limit field (bytes 6 and 7) indicates the minimum time in 100 microseconds 
increments that the target should remain disconnected until it attempts to reconnect. The target may 
round to its nearest capable value. A setting value of zero indicates that the target is allowed to 
reconnect immediately. The default value for Disconnect Time Limit field is OOH. 


Connect Time Limit field (bytes 8 and 9) indicates the maximum time in 100 microseconds 
increments that the target should remain connected until it attempts to disconnect. The target may 
round to its nearest capable value. A setting value of zero indicates that the target is allowed to 
remain connected indefinitely until it determines to attempt disconnection. The default value for 
Connect Time Limit field is 00H. 
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DRIVE PARAMETERS. Page code 207. 


Bit 7 6 4 3 2 1 0 
Byte | | | | | | | | 
~ 0 RK UR |. PageCode=2037 © 
1 Page Length (in bytes) = 02H 
2 Rsvd. | Rsvd. | Rsvd. | Rsvd. |! Rsvd. | Rsvd ! Rsvd | Rsvd 
3 Reserved | Inactivity Time-Out 


The Inactivity Time-Out byte is used by the initiator to set the time-out value to 
spin-down the medium and turn off the laser when the drive is inactive (for both 
data and audio operation). The drive will remain in the hold track state after 
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8.1.8 RESERVE UNIT Command 


Peripheral Device Type: C.D. ROM ( 


Operation Code Type: Mandatory 
Operation Code: 16,7 


Table 8-15 
RESERVE UNIT Commands 

Btl 2. 6 © S £4 °° 3 eo a ae 4 
Byte | | | | | | | | | 

0 | Operation Code oat 
eS | eel UN Ras ea oe ne Bene | 
Pe die ET TES gg ee eee desta nae Tr Ee 
Paar ee otter ce gee ee ee 
get he ee er ee | 
as  Veeucunae | Cae Reserved  ~~+'| Flag. Link or 


RESERVE UNIT Command. The RESERVE UNIT command (Table 8-15) is used to reserve 

the specified logical unit for the exclusive use by the requesting initiator or, if the third-party ( 
reservation is requested, to another specified SCSI device. The implementation of the EXTENT bit 
is not required. 


The reservation shall remain in effect until superceded by another RESERVE UNIT command from 
the iniuator that made the reservation or uintil released by a RELEASE UNIT command from the 
same initiator, or a BUS DEVICE RESET message from any initiator, or a "hard" RESET 
condition. The occurance of the last two conditions is indicated by a sense key of UNIT 
ATTENTION on the next command following the condition. It is not an error to issue this 
command to a logical unit that is currently reserved to the requesting initiator. 


If the logical unit is previously reserved by another initiator, then the target shall retum a 
RESERVATION CONFLICT status. 


If, after honoring the reservation, any other initiator then subsequently attempts to perform any 
command on the reserved logical unit other than a RESERVE UNIT command, or a RELEASE 
UNIT command(which shall be ignored), then the command shail be rejected with a 
RESERVATION CONFLICT status. 


The third-party reservation for the RESERVE UNIT command allows an initiator to reserve a 
logical unit for another SCSI device(initiator). This is intended for use in multiple-initiator systems. 


If the third-party (3rdParty) bit is zero, then third-party reservation is not requested. If the 3rdParty 

bit is one, then the RESERVE UNIT command shall reserve the specified C.D. ROM unit for the 

SCSI device specified in the third-party device ID field. The target shall preserve the reservation 

until superceded by another RESERVE UNIT command from the initiator that made the reservation ‘a 
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or until released by the same initiator, by a BUS DEVICE RESET message from any initiator, or by 


a "hard" RESET eondition. The target shall ignore (i.e., return GOOD status) any attempt made by 
any other initiator to release the reservation. 


An initiator that holds a current reservation may modify that reservation (e.g., switch third-parties) 
by issuing another RESERVE UNIT command to the same logical unit (C.D. ROM). The 
superceding RESERVE UNIT command shall release the previous reservation state only when the 
new reservation is granted. 
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8.1.9 RELEASE UNIT Command. 


Peripheral Device Type: C.D. ROM 
Operation Code Type: Mandatory 
Operation Code: 17g 
Table 8-17 
RELEASE UNIT Commands 

Bil 2 he 6. ie ee aS a on. i ge 
Byte | | | | | | l | | 
0 | Operation Code | 
a ann | 
Ll Logical Unit Number | 3rdParty | Third Party device ID | Reserved | 
eae sero ein reno Nec eno a Seen RTE AC eR rare ar TE OG SST MSE Re eee ETS GO 
2 4 Reserved 
sone--- |-annnn nnn nnn nnnn nnn anna nn nnn nnn nn nn nnn nnn nnn en annem nnn enn ne nnn nn nn nnn nnn nen nnn nnn ene nn nen ne nnn ne n| 
3, «I Reserved | 
warn mne lone n ne nnn an nn nn nnn nn nnn nnn nnn nnn nn ne nnn nen nnn nn an nnn nen en ween eee nee | 
4 | Reserved | 
werene~ |--a------—- = nnn nnn nnn nnn nnn nnn nn nnn nnn nn enna nn enn nee | 
5 | Vendor Unique | Reserved | Flag | Link | 


The RELEASE UNIT Command (Table 8-17) is used to release the logical unit if it is currently 
reserved by the requesting initiator. 


It is not an error to attempt to release a logical unit that is not currently reserved to the requesting 
initiator. However, it shall not be released if it is reserved by another initiator. 


The third-party release for the RELEASE UNIT command allows an initiator to release a logical unit 
that was previously reserved using the third-party reservation option (see 8.1.8). 


If the third-party (3rdParty) bit is zero then the third-party release option is not requested. If the 
third-party bit is one, then the target shall release the specified logical unit, but only if the 
reservation was made using third-party reservation by the initiator that is requesting the release and 
for the same SCSI device as specified in the third-party device ID field. 
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8.1.10 MODE SENSE Command 


Peripheral Device Type: C.D. ROM 
Operation Code Type: Mandatory 
Operation Code: LAY 
Table 8-18 
MODE SENSE Command 

Bit! 7 | 6 be 23 | 4 eee: [32 | 1 | 0 
Byte | | | | | | | | 
0 | Operation Code ae: 
aneeee= lemon nnn nnn nnn nnn an nn nnn nnn nnn enn nn nnn nnn nn nr re nn mn en nee en nnn ne nnn ne nnn n enn nnn anc ee| 
i A Logical Unit Number | Reserved | 
o------ nnn nen nnn nn nnn anew een ene nn nnn nn enn een nnn nnn en nennnenennnenennnennnnenenennnnnnns| 
aol PCF | Page Code | 
serene ee oo 
3 , Reserved | 
sc a i le ea a eas 
4 , Allocation Length 
sce as lia ae a peat etme meses heea aes CU eta aiacatan | 
ai VU | Reserved | Flag | Link | 


The MODE SENSE command (Table 8-18) provides a means for a target to report its medium, 
logical unit, or peripheral device parameters to the initiator. It is a complementary command to the 
MODE SELECT command (see 8.1.7). 


The PCF (Page Control Field) bits 7 and 6 of byte 2 defines the type of Page 
Parameter values to be returned. 


B(7)B(6) 
00 Current Values 
01 Changeable Values 
10 Default Values 
11 Default Values 
Si C.D. ROM i itabl ) I 7 7 


11B in bit 7 and bit 6 of byte 2 shall return default values 


Current Values 
The current values returned are either the parameters set in the last sucessful MODE SELECT 
command or the default values if a MODE SELECT command has not been executed. 


Changeable Values 

The pages requested will be returned with the bits that are allowed to be changed set to one. 
Parameters that are not changeable will be set to zero. I f any part of a field is changeable, all bits in 
that field are set to one. 

The page descriptor as defined in this document will always be returned even if none of the 
parameters are changeable within the page. 
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Default Values, 
Pages requested will be rerurned to the initiator with the fields or bits set to the default values. ( 
Fields and bits not supported by the target shall be set to zero. 


The Page Code bits 5 through 0 of byte 2 indicates which Page(s) to return. If the 
page code is 3FH, all implemented pages are requested to be returned by the 
target. 


Page Codes (bits 0 through 5 of byte 2) 


Fage Code Meaning 

H Unit Attention 

ly Error Recovery parameters 

2H Disconnect/Reconnect Control parameters 
20H Drive Parameters 

3FH Return all Pages to the initiator. 


The allocation length specifies the number of bytes that the initiator has allocated for returned 
MODE SENSE data. An allocation length of zero indicates that no MODE SENSE data shall be 
transferred. This condition shall not be considered as an error. Any other value indicates the 
maximum number of bytes that shall be transferred. The target shall terminate the DATA IN phase 
when allocation length bytes have been transferred or when all available MODE SENSE data have 
been transferred to the initiator, whichever is less. 


The MODE SENSE data (Table 8-19) contains a four-byte header, followed by one eight-byte block 
descriptors, followed by zero or more Pages. 


c 
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— | Table 8-19 

MODE SENSE Data 
a Fs 6 t = Ck he ee ee ee 
Byte | | | l ] | l l | 
0 | coe ee! Gea ts. eo 
is ae Mimieon fi 
on en egy eee er ene 
cS ‘i oaasincon 

Block Descriptor(s) 

0 | Reserved OEE yes 2 Fae ae 
ie of 185) 
2: il Number of Blocks | 
er fas 8) 
4 | Reserved | 
ee, 
6 | Block Length 
eal 
Page Descriptor(s) 

01 PS=0 | R |. Page Code ase e 
qe ree = a aaa 
ca Refer to Page definition in MODE SELECT. 


aecneee [neem nnn nnn nn nn an nn nnn ncn nn ence eens nnn ene nen enn enmennnnnnnnenannnnnnnesnenacnnmncnnncs| 


—_—<—_—$—<—<—<—_—_—_ — SS LES EE eS 


The Sense Data Length byte specifies the length in bytes of the following MODE SENSE data that 
is available to be transferred during the DATA IN phase. The Sense Data Length byte shall not 
include itself. If the Allocation Length of the CDB is too small to transfer all the 

sense data, the Sense Data Length shall not be adjusted to reflect the truncation. 


Medium T hould be 00H for C.D, ROM di 
WP (Write P 1) bit j i for C.D. ROM 
The block descriptor length specifies the length in bytes of one block descriptor, therefore this field 
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should be set to 08H. 


The number of blocks field specifies the number of logical blocks on the medium that meet the : 

block length in thé Block Descriptor. A 00H in all the number of blocks fields specifies ( 
: ; it. The Block | ‘fies the | hi ‘ 

bytes of each logical blocks, Block Length of 2560100), 512(200H), 

1024(400H), 2048(800H), 2052(804H. optional), 2336(920H) .2340(924H), or 

2352(930H, optional) bytes are supported by the target. The default block length 

is 2048 bytes. 


Pages are returned following zero or one block descriptor if requested. Each page has a header 
defining the page code and the page length. Following the header are page parameters. The page - 
length value is the number of bytes that follow the page length byte and does not include the 
header. The pages are defined under the MODE SELECT command. 


The initiator shall issue a MODE SENSE command requesting the target to return all Changeable 
values (PCF field configuration 01B and Page Code 3FH in byte 2 of the MODE SENSE CDB) 
prior to issuing any MODE SELECT commands, in order to find out which Pages are implemented 
by the target and the length of each Pages for that particular target. 


An ee may request a particular Page to be returned by the target by selecting its code in byte 2 
of the CDB. 


( 
8.1.11 START/STOP UNIT Command. 
Peripheral Device Type: C.D. ROM 
Operation Code Type: Mandatory 
Operation Code: IBY 
Table 8-20 
START/STOP UNIT Command 

Bit| 7 | 6 | 5 1 4 | 3 | 2 ; 1 | 0 | 
Byte | | | i | | | | 

0 | Operation Code | 
ween wen [panne aa nnn nnn an nnn nanan nnn nn nnn nnn nnn nnn nnn nnn nnn nnn enn nnn nme nnn nen nnn nnn nennen nn nns| 

1 | Logical Unit Number | Reserved lImmed | 
seta 1a sauce Laid ooncartabitlda sein reared ot NS es SS Sea sti Sessa ees on itn cedartemarelic| 

2 | Reserved | 
a= | —-—- eee en ann nc nnn nnn nen cee we cennnen ane nnnen eee | 

3 | Reserved | 
oI onan nnn nn nnn nnn nn nnn nn nnn nnn nn nn manna nnn nnn nn nnn we nn nnn nmr nnn nn men nnn nenn=| 

4 | Reserved { Start | 
“= omen n nen nnn nen nn nnn nen nn nnn nnn nen nnn nen nn wren nnn n nen enn nnn nee nnmen enn nnnneeennnnnnnnnn| 

5 | Vendor Unique | Reserved | Flag | Link | 
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The START/STOP UNIT Command (Table 8-20) requests that the target enable or disable the 
logical unit for further operation. 


An immediate (Immed) bit of one indicates that the status shall be returned as soon as the operation 
is initiated. An Immed bit of zero indicates that status shall be returned after the operations. If the 
Immediate bit is zero and the initiator sa disconnect/reconnect, the command will disconnect 
while performing the command. 


A start bit of one requests the logical unit be made ready for use (i.e. the drive will spun up and the 
laser beam, focus servo and tracking servo are put into on state). A start bit of zero requests that the 


logical unit be stopped (i.e. the drive will spun down and the laser beam, focus servo and tracking 
servo are put into off state). 
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7.1.55. RECEIVE DIAGNOSTIC art et rene 
Peripheral Device Type: C.D. R ( 
Operation Code Type: Mciee 
Operation Code: 1Cy 


Table 7-18 
RECEIVE DIAGNOSTI IC RESULTS Command 


Bitl 7 | 6 |! 5 | 4 ft 3 | 2 | 1 +t O 1 
Byte | | | | l l | | 

Oo | Operation Code «| 
“i. talus ag 
pe ne ee Cee ee eg 
ae es, itnnews 
a oe Micuialeagiass) °° CO 
“a vamuge | Rasa °C me me 


The RECEIVE DIAGNOSTIC RESULTS Command (Table 7- = requests analysis data be sent to 
the initiator after completion of a SEND DIAGNOSTIC command. ‘a 


The allocation length shall specify the number of bytes that the initiator has allocated for returned 
diagnostic data. An allocation length of zero indicates that no diagnostic data shall be transferred. 
Any other value indicates the maximum number of bytes that shall be tranferred. The target 
terminates the DATA IN phase when allocation length bytes have been transferred or when all 
available diagnostic data have been transferred to the initiator, whichever is less. 
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The RECEIVE DIAGNOSTIC data contains an eight-byte parameter list defined as follows. 


Table 7-18-1 
Receive Diagnostic Data 
Bitl 7 i a 5 | 4 i 3 a: i i. oe | 
Byte | | | | | | | | 
0 | Reserved {ee | 
a ee weiagno 
Mgt oe Rap eeneg 
oo Mga °° 
ep ae Casio 
eye es maces 
i a P| 
cs ee SD a ac 


The parameter length specifies the length in bytes of the following Receive Diagnostic parameters. 
The parameter length does not include itself. Since there are six bytes following the parameter 
length byte, the parameter length byte is set to 06H. 


If bit 0 of the ROM Diagnostic field is set to one, it indicates that the controller ROM has failed. If 
the bit 1 of the ROM Diagnostic field is set to one, it indicates that the drive control ROM has failed. 


If bit 0 of the RAM Diagnostic field is set to one, it indicates that the controller RAM has failed. If 
the bit 1 of the RAM Diagnostic field is set to one, it indicates that the drive control RAM has failed. 


If bit 0 of the Data Buffer Diagnostic field is set to one, it indicates that the controller data buffer has 
failed. If the bit 1 of the Data Buffer Diagnostic field is set to one, it indicates that the drive control 
data buffer has failed. If the bit 2 of the Data Buffer Diagnostic field is set to one, it indicates that 
the drive control error RAM has failed. 


If the bit 0 of the Interface Diagnostic field is set to one, it indicates that the controller/drive control 


interface has failed. If the bit 1 of the Interface Diagnostic field is set to one, it indicates that the 
drive control /mechanism control interface has failed. 
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7.1.6 SEND DIAGNOSTIC Command. 


Peripheral Device Type: C.D. ROM ( 
Operation Code Type: Mandatory 
Operation Code: 1Dy 
Table 7-19 
SEND DIAGNOSTIC Command 

Sri 6: OS a ee a 
Byte | | | l l | | | | 

0 | Operation Code —— | 
basanss [a a cee ee rasta 

1 | Logical Unit Number | Reserved | SelfTest | Reserved | 
pea |-eneenmennerwre ne aenennnnnnanennnnnnnnananttnentnetnenenerrnerteienmenenemenncnananenennncnnnsancesewe| 

2° Reserved | 
ee Lacie aaa a taeda cae a cheatin cet a a eet 

3 | Parameter List Length (MSB) | 
ween |e nn- = nnn a nn nn nnn an nn nnn nn nn nnn nnn nnn nnn nn nn nee 

4 | Parameter Liat Length (LSB) | 
en) See a enor ER a en Oa SOE AI EE Sea ean OO | 

5 | Vendor Unique | Reserved | Flag | Link | 


See 


The SEND DIAGNOSTIC Command (Table 7-19) requests the controller to perform diagnostic 7 
tests on itself, on the attached periperal devices, or both. Except when the self-test bit is one , this ( 
command is usually followed by a RECEIVE DIAGNOSTIC R RESULTS command. 


A SelfTest bit of one directs the controller to complete its default self-test. If the self-test is 
requested, the parameter list length shall be set to zero. If the self-test bit is set to one and the 
parameter list length is not zero, the command will be terminated with a CHECK CONDITION 
status. The sense key is set to ILLEGAL REQUEST and the additional sense code set to INVALID 
FIELD IN CDB. The controller may not disconnect during self-test . 


If the self-test does not fail, the command will be terminated with a GOOD status; otherwise, the 
command will be terminated with a CHECK CONDITION status and the sense key will be set to 
HARDWARE ERROR. 


The parameter list length specifies the length in bytes of the parameter list that will be transferred 
during the DATA OUT phase. A parameter list length of zero indicates that no data will be 
transferred. This condition will not be considered as an error. 


If the self-test is not requested the controller will return GOOD status upon receiving a valid 
command descriptor block and parameter list. The parameter list length is set to eight if user 
specifed diagnostics are requested. The results of the diagnostic test are returned to the initiator by a 
RECIEVE DIAGNOSTIC RESULTS command. 


The send diagnostic data in the DATA OUT phase is vendor unique. The following is an 
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The SEND DIAGNOSTIC data contains an eight-byte parameter list defined as follows. 


_ Table 7-19-1 
Send Diagnostic Data 
“a oo ic ee i Se a ee a a 
Byte | | | | | | | | | 
Sage Oe rea es er roe a vege el 
Sg ee en ag 
a Maa 
7? seen ia 
i? pa (ache 
ea ts ae reg 
Fig gent tes ferent a SS aa aaa 


ae SE a TS ES ES SS 
SS SS a a NN SS ES CE 


The parameter length specifies the length in bytes of the following Send Diagnostic parameters. 
The parameter length does not include itself. Since there are six bytes following the parameter 
length byte, the parameter length byte should be set to 06H. 


Bit 0 and bit 1 of the ROM Diagnostic field are used for checking the controller ROM and the drive 
control(CDC) ROM respectively. Bit 2 to bit 7 of the ROM Diagnostic field should be set to 0. 


Bit 0 and bit 1 of the RAM Diagnostic field are used for checking the controller RAM and the drive 
controkKCDC) RAM respectively. Bit 2 to bit 7 of the RAM Diagnostic field should be set to 0. 


Bit 0 bit 1 and bit 2 of the Data Buffer Diagnostic field are used for checking the controller data 
buffer , the drive control(CDC) data buffer and the drive control(CDC) error RAM respectively. 
Bit 3 to bit 7 of the Data Buffer Diagnostic field should be set to 0. 


Bit 0 and bit 1 of the Interface Diagnostic field is used for checking the controller/drive control (i.e. 


controller to CDC)interface and the drive control/mechanism (i.e. CDC to CDD) interface 
respectively. Bit 2 to bit 7 of the Interface Diagnostic field should be set to 0. 
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8.1.12 PREVENT/ALLOW MEDIA REMOVAL Command. 


PeripheratDevice Type: C.D. ROM ( 
Operation Code Type: Mandatory 
Operation Code: 1EYW 


This command requests that the target enable/disable the removal of the cartridge in the drive. A 
prevent bit of one will inhibit the removal of the cartridge by using the eject disk command or by 
use of the eject button. The emergency pin hole eject mechanism will not be overridden. If the 
initiator issues EJECT DISK command with the PREVENT bit of this command set to one, the 
EJECT DISK command will have CHECK CONDITION status with the sense key of illegal 
request and the additioal sense code of 80H (vendor unique) for prevent media removal. Prevention 
of the cartridge removal condition will be terminated upon receipt of a BUS DEVICE RESET 
message or a hard reset. Refer to section 8.1.12 of ANSI X3T9.2/82-2 Rev. 17B for details. 
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2.5.2 Group 1 Commands for C.D. ROM Devices The Group 1 commands for C.D. 
ROM devices shall be as shown in Table 2.5.2-1. 
Table 2.5.2-1 
Group 1 Commands for C.D. ROM Devices 


eeepc enna aerneci erence cea gra Steere 
aaa aa SS a LS SS a oS ae eeeaaae See 


READ CAPACITY 8.2.1 


READ EXTENDED 1Z.20k 


SEEK EXTENDED 8.2.4 


12.2.4 


WRITE BUFFER CCS(X3T9.2/85-52) 
READ BUFFER CCS(X3T9.2/85-52) 


ey 
eo) 
DADSSTAAHDHAADADHDDADADZADAAZAAZANDZAAAABW 
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Key: M = Command implementation is Mandatory 
E = Command implementation is Required for SCSI devices that support device independent 
self-configuring software. a 
O = Command implementation is Optional. ( 
R = Command code is reserved for future standardization. 
V = Command code is available for Apple unique commands. 


8.2.1 READ CAPACITY Command. 


Peripheral Device Type: C.D. ROM 


Operation Code Type: § Mandatory 
Operation Code: 25,4 


The READ CAPACITY command requests that the target controller determine the physical size of 
the currently mounted C.D. ROM disc. 


The logical block address bytes, PMI (partial medium indicator) bit and RelAdr (relative address) bit 
are set to zero in this command. 


The target sends eight bytes to the initiator during the data transfer phase. The first four bytes is the 
logical block address of the last valid logical block address on the medium. The second four bytes 

is the block length in bytes of the logical block on this disc. The logical block address and the block 
length are based on the value of the block length set in the Mode Select parameter. The block length 

is default to 2048 bytes. Refer to section 8.2.1 of ANSI X3T9.2/82-2 for details. a 


12.2.1 READ EXTENDED Command 
Peripheral Device Type: C.D. ROM 


Operation Code Type: § Mandatory 
Operation Code: 2847 


After the read the optical pickup is ina HOLD TRACK state for the duration of the inactivity 
time-out. Refer to section 12.2.1 of ANSI X3T9.2/82.2 Rev. 17B for details. 


8.2.4 SEEK EXTENDED Command 
Peripheral Device Type: C.D.ROM 


Operation Code Type: | Mandatory 
Operation Code: 2By 


After the seek the optical pickup is ina HOLD TRACK state for the duration of the inactivity 
time-out. Refer to section 8.2.4 of ANSI X3T9.2/82.2 Rev. 17B for details. 


Apple Computer Inc. Confidential Page 38 


February 15, 1988. Apple CD ROM SCSI Command Set 062-2097 Revision 1.4 


12.2.4 VERIFY Command. 


Peripheral Device Type: C.D.ROM 
Operation Code Type: Mandatory 
Operation Code: 2Fy 


Table 12-12 
VERIFY Command 
no: tS oF Ss oe Ok ee Pe ka ee 3 
Byte | l | | | l | | | 
ae —— Gunton 
eR ed 
2° I : Logical Block Address (MSB) | 
ee - 
Sis SOneTnaaen Di cis scan ict eee 
eee ee ot a 
6 | Reserved | 
2 aaa 
<1 een: cit 
9 : Vendor Unique | Reserved | Flag | Link | 


The VERIFY command (Table 12-12) requests that the target verify the data on the medium based 
on the error recovery parameters setting. This command provides a mean to verify the medium 
without transfering data through the SCSI bus. ? 


The BIkVfy (blank verify) bit and the RelAdr (relative address) bit are set to zero. 


should be set to 2048 or 2336 bytes in the mode select command. A BytChk bit of one causes a 
byte-by-byte compare of the data on the medium and the data transferred from the initiator. 
Implementation of the byte-by-byte compare (BytChk=1) is not required for C.D. ROM. 


The logical block address specifies the logical block at which the verification operation shall begin. 


The verification length specifies the number of contiguous logical blocks of data that shall be 

vertified. A verification length of zero indicates that no logical blocks shall be verified. This 

condition shall not be considered as an error. Any other value indicates the number of logical 
blocks that shall be verified. 
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2.5.2.1 WRITE BUFFER Command. 


Peripheral Device Type: C.D. ROM ( 
Operation Code Type: Mandatory 
Operation Code: 3ByH 
Table 2.5.2.1-1 
WRITE BUFFER Command 

tie @ of 6 Lr eo i a 1 ee ee a 
Byte | | l | l | | | 

0 | Operation Code SO en 
“.  peeruaeNuabe Reel Fe ape ae 
ee ag cr er 
3. nin rn oo a eae 
ge eee er eae 
age ee Te ae oe ree (LS. byte) Tere ieee ee ee ey 
7 eager e ey jie. 
1 iain T mei Gm | 
3. aaa POST a LS. mee 
9° |" VendorUnignet——=~*~«*iRewedSSS~S*wdC*g ~~} Link al | 


The WRITE BUFFER command (Table 2.5.2.1-1) is used in conjunction with the READ BUFFER 
command as a diagnostic function for testing the target's buffer memory and the SCSI bus integrity. 
There shall be no access to the medium during the execution of this command. 


Data to be transferred is preceded by a four-byte header. The four-byte header consists of all 
reserved bytes as shown in the following diagram. The WRITE BUFFER header is sent as part of 
the data transfer phase to the controller. The purpose is to make the READ BUFFER transfers 
equivalent in byte count. 
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= Write Buffer Header 
Be 7 6 fs 1. a 1) 8 ol ee ke 
Byte | | | | | | | | 
ol... Reed 
ye eg a ma 
“oo es aac 
oe ee Ra, 


The function of this command and the meaning of fields within the command descriptor block 
depend on the contents of the mode field. 


Mode Field D aes 
0OB Combined header and data with buffer offset set to zero. 
01B Combined header and data with the buffer offset specifies the byte 
offset within the buffer where the data will be stored. 
10B Reserved. 
11B Reserved. 


The buffer offset is the byte offset within the buffer where the data will be stored. If the controller 
is unable to accept the specified buffer offset, it will retum CHECK CONDITION status and it will 
set the sense key to ILLEGAL REQUEST. If the mode field is set to OOB and the buffer offset field 
is set to nonzero value, the drive will return Check Condition. 


The transfer length specifies the maxium number of bytes that will be transferred during the DATA 
OUT phase. This number includes four bytes of header, so the data length to be stored in the 
target's buffer is transfer length minus four. The initiator should attempt to ensure that the transfer 
length is not greater than four plus the available length that is returned in the header of the READ 
-BUFFER command. If the transfer length exceeds the available length plus four, the controller will 
return CHECK CONDITION status and will set the sense key to LLEGAL REQUEST. If the 
buffer offset plus the transfer length is greater than 64K+4, the drive will generate a Check 
Condition. 
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2.5.2.2 READ BUFFER Command. 


Peripheral Device Type: C.D. ROM 
Operation Code Type: Mandatory 
Operation Code: 3CH 
Table 2.5.2.2-1 
READ BUFFER Command 

an 7 ee ee a ee a ee 
Byte | | | | | | | | 
0 | Operation Code — | 
“ae SogelUarNunbas 1 Reened  , 
3s Sa" Gees | 
: 1 SS Buifer offset(MS.bye) SSS 
i ara ame 
“~i Beeches bey 
ei Pe AllocatonLengh(MS.bye) SCS 
gaps ne a renen. a Citeaier yma Gaal leagy 
jc ieee sage 
>. | Neue Umpe caavei °° ag ee 


The READ BUFFER command (Table 2.5.2.2-1) is used in conjunction with the WRITE BUFFER 
command as a diagnostic function for testing the target's buffer memory and the SCSI bus integrity. 
There shall be no access to the medium during the execution of this command. 


A four-byte header followed by data bytes are returned to the initiator during the DATA IN phase. 
The read buffer header is defined below. 


Read Buffer Header 
Ho 1 e tf s foe GY ek Se oe ON oe 
Byte | | l | | | 
0 | Reserved my at 
A (eee GiS he 
oy Available Length epee Sere geen goer a 
3) eae 


The available length specifies the total number of data bytes that are available in the target's data 


Apple Computer Inc. Confidential Page. 42 


February 15, 1988. Apple CD ROM SCSI Command Set 062-2097 Revision 1.4 


buffer. The number is not reduced to reflect the allocation length nor is it reduced to reflect the 
actual number of bytes written using the WRITE BUFFER command. Following the READ 
BUFFER header; the target shall transfer data from its data buffer. The number of data bytes 
transferred following the READ BUFFER header shall be the lesser of allocation length minus four 
or available length. The buffer offset field plus the available length field is always equal to 64K. 


The function of this command and the meaning of fields within the command descriptor block 
depend on the contents of the mode field. 


Mode Field Description 
00B Combined header and data with buffer offset set to zero. 
01B Combined header and data with the buffer offset specifies the byte 
offset within the buffer where the data will be read. 
10B Reserved. 
11B Reserved. 


The buffer offset is the byte offset within the buffer where the data will be read. If the controller is 
unable to accept the specified buffer offset, it will retum CHECK CONDITION status and it will set 
the sense key to ILLEGAL REQUEST. If the mode field is set to OOB and the buffer offset field is 
set to nonzero value, the drive will return Check Condition. 


The allocation length specifies the maxium number of bytes that the initiator has allocated for 
returned header and data. An allocation length of zero indicates that no header or data shall be 
transferred. Any other value indicates the maximum number of bytes that shall be transferred. The 
target terminates the DATA IN phase when allocation length bytes of header plus data have been 
transferred or when all available header and data have been transferred to the initiator, whichever is 
less. 
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2.5.3 Group 6 Commands for CD-Rom Devices The Group 6 commands for CD-Rom 
devices shall be as shown in Table 2.5.3-1. 


Table 2.5.3-1 
Group 6 Commands for CD-Rom Devices 


tion 
aoe Type Command Name Section 

Coy M EJECT DISC 2:5.3.1 
Cly M READ TOC A552 
C2y M READ Q SUBCODE 255335 
C3 M READ HEADER 2.5.3.4 
C4y R 

C5 R 

C6z R 

C7H R 

C84 M AUDIO TRACK SEARCH 25-360 
CoH M AUDIO PLAY 2.5.3.6 
CAH M _ AUDIO PAUSE 2:5:3.7 
CBy M AUDIO STOP 2.5.3.8 
CCH M AUDIO STATUS 2.5.39 
CDy M AUDIO SCAN 2.5.3.10 
CEry R 

CF R 


Key: M = Command implementation is Mandatory 
E = Command implementation is Required for SCSI devices that support device independent 
self-configuring software. 
O = Command implementation is Optional. 
R = Command code is reserved for future standardization. 
V = Command code is available for vendor unique commands. 
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2.5.3.1 EJECT DISC Command 


Peripheral Device Type: CD-Rom 
Operation Code Type: Mandatory 
Operation Code: COW 


ee eee 


Table 2.5.3.1-1-6 
EJECT DISC Command 

a ee ee ee ee ee 
Bye | | | | | | | | 

0 | Operation Code Ne tet 
= tapes Unie Naber Fee er re Te 
ee eee ener OE Se eed NOLES eT et nes | 

2 | Reserved | 
ie 2 ee aC a ee a 
a eG ae ee 
~~ 7 aa AF a 
an ee See ee greet eae, 
ogi ee ng een 
Regge ae ee a a 
SG: ! oa Reserved | © ©Reserveds—s—(tstés*r | fie dak | 


The EJECT DISC command (Table 2.5.3.1-1) specifies for the CD-Rom to eject the disc cartridge. 


¢ IMMED BIT: Function specifies when status of EJECT DISC is returned. : 
IMMED BIT = 0: After completion of command execution, CD-ROM returns status. 
IMMED BIT = 1: Before completion, immediately, CD-ROM returns status. 
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2.5.3.2 READ TOC Command 


Peripheral Device Type: CD-Rom 
Operation Code Type: Mandatory 
Operation Code: C1ly 


Table 2.5.3.2-1 
READ TOC Command 

=r me aes a ee es (ee cr 
Byte | l | 

01 Operation Code - 

| 

ee Fa ahaa te a a ee tea) 
Logical Unit Number | Reserved | 


oooe 


m 


Bhat Ot cea ale SS ESS ie A ane ee eae 


Piste a 
8 
AGH 
q 
iF 
od 
8 


7 : Allocation Length (M.S. byte) | 
wa et a a eh eee ee ee ata radasaaan eeeedte | 
8 | Allocation Length (L.S. byte) | 
wee [arannnnnnc anna nnn none nee anes eee ereemenmennnenennnnneennceeewereese—nemtnesnnnnanannaaceseennernenanannnanes | 
9 | TYPE Reserved | Flag | Link | 
ED ee RNG ne DI A eT RIE aE ALTO IONE DOE ce ere Or aD RL EATEN Serer | 


This command transfers TOC (Table of contents) data from the CD disc to the initiator. 


Track Number(TNO) specifies the starting track number in BCD for the cases when the 
TYPE=10B. The starting track ranges from 01 to 99 in BCD. The TNO byte is reserved for 
TYPE=00B, 01B or 11B. 

When specifying the track number larger than the last TNO or when specifying the track number 
smaller than the first TNO, the check condition status is returned. 


The allocation length specifies the number of bytes that the initiator has allocated for returned 
data. An allocation length of zero indicates that no data will be transferred. Any other value 
indicates the maximum number of bytes that will be transferred. The target terminates the 
DATA IN phase when allocation length bytes have been transferred or when all available data 
has been transferred to the initiator, whichever is less. 
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: 


Description 

00B_ Transfers the first and last user track number in BCD. 

01B __ Transfers the starting address of the Lead out area in BCD MIN-SEC-FRAME 
format. 

10B Transfers the starting address of each track for a range of tracks starting from the 
track specified in the TNO byte in ascending sequential order until the number of 
bytes specified in the allocation length have been transferred or when all available data 
has been transferred to the initiator, whichever is less. 

11B__ Reserved. 


(i) TYPE =00B 
This format transfers the first and last user track number in BCD. 
Table 2.5.3.2-2 Read TOC Data (TYPE = 00B) 


Bil 7 | 6 | 5 ee eee ee ee (en 
Byte | | | | | | | | | 
ace ee ee ee ee i ee eet 

0 The first user track number (TNO) in BCD | 


SA eet a a RE a ee RE IGT ee GEIS RROD RATE MRE MER TR RA | 
The last user track number (TNO) in BCD 


This format transfers the starting address of the Lead out area in BCD MIN-SEC-FRAME format. 
Table 2.5.3.2-3 Read TOC Data (TYPE=01B) 


Bit! 7 | 6 a) | 4 i 3 bP az ee | | 0 
Bye | | | | | | | | 
soe LATO 
0 | Lead-out area starting address in BCD (MIN) | 
"Gi." Gag owmeraiagates a BODES. 
Tiga eet patahen toring aides BED ERAN 
“s ese gt a ee 
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ee ee ee a ee ee a TE ArT 
2 ee ee SS SSS ee ee ee 


(iii) TYPE = 10B 


This format transfers the starting address information (i.e. control field, MIN, SEC and FRAME) 
of each track for a range of tracks starting from the track specified in the TNO byte in ascending 
sequential order until the number of bytes specified in the allocation length have been transferred or 
when all available data has been transferred to the initiator, whichever is less. 


Table 2.5.3.2-4 Read TOC Data (TYPE=10B) 


ence cenrrTETEENaniia-tn coms 
—————— eee eee 


Bitl 7 | 6 BS | 4 1 3 Ye he Sd | 0 
| 
Byte | | | | | | | | 
| 
0 Reserved | Control field of a specified track ae, 


wemee me 


| 
[eceeceneweweweeetctewennanunenennnnenasaesecenseen teenth cierto | 
| Starting point of a specified track (MIN in BCD) | 
wenn [nnn nn nnn nnn nn nnn nnn nnn nnn nnn nnn ne nme nn nn trem nme net ene nen enne | 
| Starting point of a specified track (SEC in BCD) | 
panera rere crate et tsk ee eval ne osha PLE CRON aUArIN HesSeeen een et nr tomer Nicaea | 
Starting point of a specified track (FRAME in BCD) | 


The above four-byte starting address information is repeated for each track in a range of tracks. 
(iv) TYPE = 11B: Reserved. 


The following is t! LTOC st ft tisk ct te 
addition the drive should not read the TOC again after a hard reset from the SCSI 
bus. 


1) CD ROM drive returns the Check Condition status when any command is sent from the host 
during the TOC read. 


2) CD ROM drive returns a sense key "Not Ready" and an additional sense code of B7(Read TOC 
in progress) when host does Request Sense after check condition as stated in item 1 above. 


3) If the drive is unable to read the TOC in the maximum interval allowed by the Yellow Book, 
then the drive gives a check condition followed by a sense key of "Not Ready" and an additional 
sense code "Unable to recover TOC" (B1). 


4) The Read TOC command will not force the drive to reattempt to read the TOC unless there has 
been a disc change or a power up. 
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2.5.3.3 READ Q SUBCODE Command 


Peripheral Device Type: CD-Rom 


Operation Code Type: Mandatory 
Operation Code: C2,z 


Table 2.5.3.3-1 
READ Q SUBCODE Command 

“Se 4 4 6 SP ok oe ee ea Oe 
Bye | | | | | | | 

0 Operation Code : 
ae r Logical UnitNumber | Reserved | | 
Sa acacia 
a ica aaa 
Rr tg art a ai eee Tae SR ae 
Rage ee ap gy ee erence rR nae 
cca a aa aa aa 
Seg er ee eee 
“ee pe ae 
AG ! oe “Reserved +1 Flag‘ Link zi 


This command (Table 2.5.3.3-1) transfer the current Q SUBCODE ADDRESS loaded from either 
audio or data track to the initiator. 


When the CD-Rom is not in READY state, a check condition is returned. 


The allocation length specifies the number of bytes that the initiator has allocated for returned data. 
An allocation length of zero indicates that no data will be transferred. Any other value indicates the 
maximum number of bytes that will be transferred. The target terminates the DATA IN phase when 
allocation length bytes have been transferred or when all available data has been transferred to the 
initiator, whichever is less. 
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Table 2.5.3.3-2 Format of Q SUBCODE data. 
"HL TF Le Sl Ua Se Pe Oe 
Bye | | | | | | | | 

°C eee Oe eam 
ti Swamaae 
ra CD SUBCODE Q ADDRESS data (X) | 
“TLS SUBCODE ADDRESS QIN) 
wi eos es 
5 | CD SUBCODE Q ADDRESS data (FRAME) | 
OTE [TT SUBCODE © ADDRESS data (AMIN) ses 
= [@B SUBCODE GQ ADDRESS dau (ASEQ 
8 | 


CD SUBCODE Q ADDRESS data (AFRAME) | 


The Control Field is defined as follows. 


| BIT | Content | 
| 3 | 2 4 12 Jt Q | | 
| O | 0 | XK I QO | 2 Audio Channels WITHOUT Pre-Emphasis 

| 0 1 Oo | xX | 1 | 2 Audio Channels WITH Pre-Emphasis 

| 1 1 ot} xX | 0 | 4 Audio Channels WITHOUT Pre-Emphasis 

1 1 1 oO | xX | 1 | 4 Audio Channels WITH Pre-Emphasis 

| 0 b tod xk | 0 | Data Track 

| 0 a ee oe, ee 1 | 

| 1 bo. lhe Re, Gk | Reserved 

boo. (lew eh. Or tes oe | Digital Copy Prohibited 

| xX | KX Jt! 1 | X | Digital Copy Permitted 

| 


The track number specifies the current track number in BCD notation. The value of this has a 
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range of 01 to 99. 
The Index Number(X) specifies the index number in the current track. 


The MIN, SEC and FRAME fields specifies the relative running time from the beginning of the 
track. 


The AMIN, ASEC and AFRAME fields specifies the relative running time from the beginning of 
the disc. 


2.5.3.4 READ HEADER Command 


Peripheral Device Type: CD-Rom 
Operation Code Type: Mandatory 
Operation Code: CH 
Table 2.5.3.4-1 
READ HEADER Command 
Bie Ee OO Re. ee Se. ae a A 
Bye | | | | | | | | 
0 | Operation Code ee ey 
re eee Fo ee 
TS es aE 
0 ee igeee 
ar cra eee ne 
Tg Te re ea aay Te ee 
Gg pe est deme eirer oe gece en CR RE Penh C rai 
aaa aa 
FI Allocation A aga ea 
Tol Rewred | Rewwed =i Flag” Link 


This command returns four bytes of header information of the specified logical block address. This 
command is similar to the READ EXTENDED command, but only the header bytes are returned to 
the initiator. 


System or application program can find out the mode of the block more easily with this command. 
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If the logical block address is within an audio track, a CHECK CONDITION will be reported in the 
status phase. es 


The allocation length specifies the number of bytes that the initiator has allocated for returned data. 
An allocation length of zero indicates that no data will be transferred. Any other value indicates the 
maximum number of bytes that will be transferred. The target terminates the DATA IN phase when 
allocation length bytes have been transferred or when all available data has been transferred to the 
initiator, whichever is less. 
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Table 2.5.3.4-2. HEADER DATA 

Bi 6S a OES ee. 
Byte | | | l l | 
| 

0 | CD-absolute time (A MIN) ear: 
aise SN Pee om rt ATA GATINEAU PE TO OR PO EY MOT PS 

1 | CD-absolute time (A SEC) | 
SD Re Ei ctr ir verti RSET le DE SID EA oN RRS A ge ee TL | 

2 | CD-absolute time (A FRAME) | 
hae ape Mee cn NS A Ales EEE inde OAR Ee 

3 | Mode 
Panis Seca oe roe ence ED ce ORR CAR ONTO eee ea EY 
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2.5.3.5 AUDIO TRACK SEARCH Command 


Peripheral Device Type: CD-Rom 
Operation Code Type: Mandatory 
Operation Code: C8 


Table 2.5.3.5-1 
AUDIO TRACK SEARCH Command 


Bit| 7 | 6 | 5 | 4 | 3 | 2 | 1 | 0 
Byte | | | | | ] | | 
gc 
io eee... eee 

3 | Search Address | 
TE Sec Ades Bd 

6 | Reserved | 
og a la 
a aca a ama a ee 
ei [TYRE a a a Fug 1 Lik | 


The AUDIO TRACK SEARCH command (Table 2.5.3.5-1) provides a means for positioning the 
optical pickup at address specified by the Search Address parameter. This command returns the 
status byte when the requested search address is found. If the search address is not found, or if the 
drive is not ready, or if the search address is not within an audio track, a CHECK CONDITION 
status will be returned. 


A PLAY bit of zero indicates the drive will enter the hold track state (i.e. pause) when the search 
address is found. The music will then be played back when a AUDIO PLAY command is issued. 
A PLAY bit of one indicates the drive will output the audio channels in the specified Play Mode 
when the audio address is found. 


The drive can accept and perform another command which will or will not terminate the current 
audio play operation as described in the underlined section under the AUDIO PAUSE command 
description. 

PLAY-MODE (Byte 01, bits 3 to 0) specifies the play mode as follows: 
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(i) = PLAY-MODE = OO00B: Play with MUTING on. 

(ii) PLAY-MODE =0001B: Play R-channel only thru R-channel only. 
(iii) PLAY-MODE = 0010B: Play L-channel thru R-channel only. 

(iv) PLAY-MODE =0011B: Play L/R channels thru R-channel only. 

(v) PLAY-MODE =0100B: Play R-Channel thru L-channel only. 
(vi)PLAY-MODE =0101B: Play R-chan thru L, R-chan to R-chan. 

(vil) PLAY-MODE =0110B: Play R thru L, L thru R. 

(viii) PLAY-MODE =0111B: Play R thru L, L/R thru R. 

(ix) PLAY-MODE = 1000B: Play L channel thru L-channel only. 

(x) |PLAY-MODE = 1001B: Play L-channel thru L, R thru R, STEREO. 
(xi) PLAY-MODE = 1010B: Play L-chan thru L, L-chan to R-chan. 

(xii) PLAY-MODE = 1011B: Play L thru L, L/R thru R-channel. 

(xiii) PLAY-MODE = 1100B: Play L/R thru L-channel. 

(xiv) PLAY-MODE = 1101B: Play L/R thru L, R thru R-channel. 

(xv) PLAY-MODE = 1110B: Play L/R thru L-channel, L thru R-channel. 
(xvi) PLAY-MODE = 1111B: Play L/R thru L-channel, L/R thru R-channel. 


The mnemonic for understanding the PLAY-MODE bits is: the right two bits (bits 1 and 0) stand 
for the speaker right channel output from left and right channels input; the left two bit (bits 3 and 2) 
stand for the speaker left channel output from left and right channels input. 


The TYPE field specifies the format of the Search Address used in the command. The TYPE field 
is defined below. 


TYPE FIELD Description 
00 B Specifies SEARCH address in logical block address format. 
01B Specifies SEARCH address in AMIN, ASEC and AFRAME format. 
10B Specifies SEARCH address in track number (TNO) format. 
11B Reserved. 


Table 2.5.3.5-2 Search Address in Logical Block Address format 


ie ae ee ee ee a ee 

Bye | | | | | ! | 

EE REET TAT SES ATR ETL EAR ITT ERE RSNA Bs es 
21 Logical Block Address (MSB) | 

A a eg oO 

Ege oe ae ee ee re 

a3 f Logical Block Address (LSB) a 


a a a ae NAR ROI 


aS 
The logical block address specifies the logical block address at which the play or pause operation 
will begin. 


Apple Computer Inc. Confidential Page 56 


Ln, 


February 15, 1988. 


Apple CD ROM SCSI Command Set 


Apple Computer Inc. Confidential Page 57 


062-2097 Revision 1.4 


February 15, 1988. Apple CD ROM SCSI Command Set 062-2097 Revision 1.4 


Table 2.5.3.5-3 Search Address in AMIN, ASEC and AFRAME format 


2 fe ss kh Se a os 

Bye | | | | | l | | 

ae ee eg 
24 Reserved | 

ap eae OM 

<Q epee OE 

_ paso ie ARAM) 


Pe ne a ee ear ea tS NU Hey Oe le EO PEE Ree ROLE EE AOE ae MEE Re OTe) | 


The AMIN, ASEC and AFRAME fields specifies the relative running time from the beginning of 
the disc. The AMIN field has a range of 00 to 99 in BCD. The ASEC ranges from 00 to 59 in 
BCD. The AFRAME field has a range of 00 to 74 in BCD. 


Table 2.5.3.5-4 Search Address in Track Number (TNO) format 


Ba Le US Ae ae OL a ee ee a Oe 

| 

Byte | | | | | | 

pease ERS: eee RTE etc OPE PE PL eR CAPT UNA REN Pee REO REE 
2 | Reserved | 

eae TARR Lae SD See RDS OA REN ESI OR PRETO et E eC eee ete ERLE 
3 | Reserved | 

eee Bafa aR eid ene te ee ay 
4 | Reserved | 

ates Reet RE RR AONE SEE a eR SE EERE ANE RR or ee 
5 | Track Number (TNO) 

i sa A 5 Ee we ha 


The Track Number field specifies the track in BCD notation at which the play or pause operation 
will begin. This field has a range of 01 to 99 in BCD. 
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2.5.3.6 AUDIO PLAY Command 


Peripheral Device Type: CD-Rom 
Operation Code Type: Mandatory 


Operation Code: C9 xy 
Table 2.5.3.6-1 
AUDIO PLAY Command 

7 Bit | 7 | 6 | 5 | 4 | 3 | 2 | 1 x oF 
Bye | | | | | | | | 

0 ; Operation Code ee ee 
“a | (aati Sade eooe, 
Sa a 88 

3.1 Playback address | 
a a oe ee 
Wag ne ee asc lc 
ea a oa Sa er 
ay a ee eG a a ca 
ne: eae es ae 
rag i: ‘ak! Ee hae 


The AUDIO PLAY command (Table 2.5.3.6-1) request that the target position the optical pickup at 
the Playback address specified and output the audio channels in the specified Play Mode when the 
Playback Address is found. This command returns the status byte when the Playback Address is 
found. If the Playback Address is not found, or if the drive is not ready, or if the address is not 
within an audio track, a CHECK CONDITION status will be returned . 


The AUDIO PLAY command is used to release a PAUSE(hold track) state after the execution of 
AUDIO TRACK SEARCH command or a PAUSE state after the execution of an AUDIO PAUSE 
command. The AUDIO PLAY command can also be used to set a particular completion address or 
PLAY MODE. 


A Stop Address (StopAddr) bit of zero indicates that the playback address is the starting address for 
the audio play operation. In this case, the stop address should be set by a prior AUDIO STOP 
command. A Stopaddr bit of one indicates that the playback address is the stopping address of the 
audio play operation. In this case, the starting address is set by a prior AUDIO TRACK SEARCH 
command. In both cases, if the stopping address is larger than the end of the current audio track, 
the drive should play up to the stop address or until it encounters a data track. The stop address is 

_ default to be the last audio track after power up or media change. If the stop address is smaller than 
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the starting address, the drive will return a CHECK CONDITION with legal Request sense key 
and should not play any audio. The minimum difference between the audio start address and the 

i idrees ie 25 blocks, 
The drive can accept and perform another command which will or will not terminate the current 
audio play operation as described in the underlined section under the AUDIO PAUSE command 
description. 


PLAY-MODE (Byte 01, bits 3 to 0) specifies the play mode as follows: 


(i) | PLAY-MODE = OQOO0B: Play with MUTING on. 

(ii) PLAY-MODE =0001B: Play R-channel only thru R-channel only. 
(iii) PLAY-MODE = 0010B: Play L-channel thru R-channel only. 

(iv) PLAY-MODE =0011B: Play L/R channels thru R-channel only. 

(v) PLAY-MODE = 0100B: Play R-Channel thru L-channel only. 

(vi) PLAY-MODE =0101B: Play R-chan thru L, R-chan to R-chan. 

(vii) PLAY-MODE =0110B: Play R thru L, L thru R. 

(viii) PLAY-MODE =0111B: Play R thru L, L/R thm R. 

(ix) PLAY-MODE = 1000B: Play L channel thru L-channel only. 

(x) PLAY-MODE = 1001B: Play L-channel thru L, R thru R, STEREO. 


(xi) PLAY-MODE = 1010B: Play L-chan thru L, L-chan to R-chan. 


(xii) PLAY-MODE = 1011B: Play L thru L, L/R thru R-channel. 

(xiii) PLAY-MODE = 1100B: Play L/R thru L-channel. 

(xiv) PLAY-MODE = 1101B: Play L/R thru L, R thru R-channel. 

(xv) PLAY-MODE = 1110B: Play L/R thru L-channel, L thru R-channel. 
(xvi) PLAY-MODE = 1111B: Play L/R thru L-channel, L/R thru R-channel. 


The mnemonic for understanding the PLAY-MODE bits is: the right two bits (bits 1 and 0) stand 
for the speaker right channel output from left and right channels input; the left two bit (bits 3 and 2) 
stand for the speaker left channel output from left and right channels input. 


The TYPE field specifies the format of the Playback Address used in the command. The TYPE 
field is defined below. 


TYPE FIELD Description 
00 B Specifies Playback address in logical block address format. 
01B Specifies Playback address in AMIN, ASEC and AFRAME format. 
10B Specifies Playback address in track number (TNO) format. 
11B Reserved. : 


Bil 7 | 6 I Ss  To4 i 3 t- 2° £4 | 0 
Bye | | | l | | l l 
ae Where Ieee ee ar ere SA eo es oe a 
| NN son ease ahh cs 
DS Sa ee 
Sa ar ht ao el 
5 | Logical Block Address (LSB) | 
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ED RENTS SN SAAT Say Sere waneS-anenmmneeaeansts cesinseencrresrwanraitn ene maieweaiecsnenints mente anon iairee cane cumeanen-rmaansie 
STS Se 


The logical block address specifies the logical block address at which the play operation will begin 
or end depending on the setting of the StopAddr bit. 


Table 2.5.3.6-3 Playback Address in AMIN, ASEC and AFRAME format 


Bike Oo tk OS Se a a a Oe 
Byte | | | | | | 
ty EIN ac ltt en PONS eT UE EE PRN entre UMN RR TET AG 
2 | Reserved | 
Peek Pee seta ae De sek ee aa ee at 
3 | CD-absolute time (AMIN) | 
eee Pn ce Ne Se ee Oe On en Ae Te 
4] CD-absolute time (ASEC) | 
asia A der Ea ONES ATE SO ea A ORE DP EC SE 
5 | CD-absolute time (AFRAME) | 
l 


The AMIN, ASEC and AFRAME fields specifies the relative running time from the beginning of 
the disc. The AMIN field has a range of 00 to 99 in BCD. The ASEC ranges from 00 to 59 in 
BCD. The AFRAME field has a range of 00 to 74 in BCD. 


Table 2.5.3.6 Playback Address in Track Number(TNO) format 


a I TT SE rt tine ee Sore ee 
a SSS Serre TS SS 


2 | Reserved | 
a a aaa a 
sa < clan 0 aha 
5 ! ee Miao. oy 


eee eA TS RS ED ie ST ST OTT NS 
ee nr ere rE cn aE ST REALE TS A TT ATS SS ——————— 
aoe a SL A 
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The Track Number field specifies the track in BCD notation at which the play operation will begin at 


the beginning of the specified track or end at the end of the specified track. This field has a range of 
01to99in BCD. — 
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2.5.3.7 AUDIO PAUSE Command 


Peripheral Device Type: CD-Rom 
Operation Code Type: Mandatory 
Operation Code: CAy 


Table 2.5.3.7-1 
AUDIO PAUSE Command 

“a fF ee a eh 
Bye | | | | | | | | 

0 Operation Code Macs ee soeiehi repens =e 
a cue Pa eee 
See a ee 
ee a ene ee 
2: ais eee 
3 (a ed. er 
gy err teen ey eee ey 
gp RTOS te oi pane, Oc ee Te AT eG 
i eae ag ers ey 
-_ 9 P Reed Reed Pp ne | 


The AUDIO PAUSE command (Table 2.5.3.7-1) temporarily stops audio play operation and enter 
the hold track state(i.e. keeps the disc at the same Q SUBCODE address). 


A Pause bit of one has the effect of temporarily stops audio play operation with MUTING ON and 
continuing a search of the same SUBCODE Q ADDRESS. The command is valid for use only 
when the audio play is in progress after the AUDIO TRACK SEARCH or AUDIO PLAY 
commands. A Pause bit of zero release the audio pause operation and resume the audio play 
operation at the same Q subcode address just before the start of the audio pause operation. 
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2.5.3.8. AUDIO STOP Command 


Peripheral Device Type: CD-Rom 
Operation Code Type: Mandatory 
Operation Code: CBY 


Table 2.5.3.8-1 
AUDIO STOP Command 

“SE fe ee OO ah, A a 
Bye l | | | | | | | 

0 Operation Code ana 
=F, oud Ree Ree 
Se ae 

3 | Stop address | 
Sega cate a are Ian TO 
Sg ee ae ea 
gy ee > ae 
ae er eee ge rere ety 
i ar cae ee 
9 3 od TYE | | Reseed itis | Flag | Link I 


The AUDIO STOP command (Table 2.5.3.8-1) specifies the stop address at which the audio play 
operation will stop. The drive will spin down and the optical pickup is held around the area of the 
stop address. 


If the stop address is zero and the TYPE field is OOB, the AUDIO STOP command will perform the 
same function as the REZERO UNIT command. 


The TYPE field specifies the format of the Stop Address used in the command. The TYPE field is 
defined below. 


TYPEFIELD Description 


00 B Specifies Stop address in logical block address format. 

01B Specifies Stop address in AMIN, ASEC and AFRAME format. 
10B Specifies Stop address in track number (TNO) format. 

11B Reserved. 
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Table 2.5.3.8-2 Stop Address in Logical Block Address format 


hee oe ee | ke Se gO ge 

| 

Byte | | | I | | | 

| 

EIS ERE. TRE CREE SCT aD OD OT LE OREN UE E RPI 
2 | Logical Block Address (MSB) 

eee: Pa rte es Oe 
ot Logical Block Address | 

aes erent ego a TT Ef Oc OT eT 
4 | Logical Block Address | 

beets BEC an eae eee eres ES RATE CA ee ENE NE REE ROTARY 
5 | Logical Block Address (LSB) | 


The logical block address specifies the logical block address at which the play operation will stop. 


Table 2.5.3.8-3 Stop Address in AMIN, ASEC and AFRAME format 


ase ee ee ee ee ee 

He | | | | | | | | 

A eR YOUU et ic aE Aa 
21 Reserved 

3 . = eau oe 

ge Pata dine SEC) re sty, 
5 | 


CD-absolute time (AFRAME) 


The AMIN, ASEC and AFRAME fields specifies the relative running time from the beginning of 
the disc. The AMIN field has a range of 00 to 99 in BCD. The ASEC ranges from 00 to 59 in 
BCD. The AFRAME field has arange of 00t074in BCD. - 
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Table 2.5.3.8-4 Stop Address in Track Number(TNO) format 


pe a ee ee ee a ee 

Bye | | | | | l | | 

es Sse IO: FTI RE ee 
2 | Reserved | 

a: aie — ne 

ae aaa 

os ! a Pee eer vee Mico 


a a a a8 Dae et | 


The Track Number field specifies the track in BCD notation at which the play operation will stop. 
This field has a range of 01 to 99 in BCD. 
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2.5.3.9 AUDIO STATUS Command 


Peripheral Device Type: CD-Rom 
Operation Code Type: Mandatory 
Operation Code: CCH 


Table 2.5.3.9-1 
AUDIO STATUS Command 

Bit! 7 | 6 | § | 4 | 3 | 2 | 1 ees 
Bye | | | | | | | | 
i‘ 0 Operation Code _ 
“i plane eee 
re oe reese Niamey cree Dee ene og, 
Sgt re eae gen ee ee 
5 ET co 
a Regned Te me 
eee aaa 
Sega ere pagent eet eer og 
ae foe kiana °° =~ 
9 D Reeve TCR 4 [Flag | Link 1 


ee ca era nnn nn Ae CA A A TL AE LA TT TAT SS SS SS EN 
aS ee TS 


This command (Table 2.5.3.9-1) transfers the current audio play status and the starting Q 
SUBCODE address of next track. 


The allocation length specifies the number of bytes that the initiator has allocated for returned data. 
An allocation length of zero indicates that no data will be transferred. Any other value indicates the 
maximum number of bytes that will be transferred. The target terminates the DATA IN phase when 
allocation length bytes have been transferred or when all available data has been transferred to the 
initiator, whichever is less. 


When the CD-Rom is not in READY state, a check condition is retumed. 
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Table 2.5.3.9-2 Audio Status Data 


Bit | 7 | 6 | 5 | 4 | 3 | 2 | ] | 0 
Byte | | | | | | | | 

0 | Status Field ee 
i) a eo eS eee 
<3 cana a eee eee 
7 Ge OSE | 
“Cosa | 


The Status field is defined as follows: 


Status Field Descripuon 

00H Audio play operation in progress following execution of AUDIO 
TRACK SEARCH command (Play bit = 1) or AUDIO PLAY 
command. 

01H PAUSE (i.e. hold track state) operation in progress. 

02H MUTING-ON operation in progress after execution of AUDO 
TRACK SEARCH command or AUDIO PLAY command. 

03H Audio play completion status. 

04H Error occurred during audio play. operation. 

05H Audio play operation not requested. 


The Control Field of the next track is defined as follows. 


BIT | Content | 
3 he oe 0 | | 
| 0 1 Oo | xX J 0 | 2 Audio Channels WITHOUT Pre-Emphasis 
| 0 1 dO | xX | 1 | 2 Audio Channels WITH Pre-Emphasis 
; ol ro | xX | 0 | 4 Audio Channels WITHOUT Pre-Emphasis 
} 1 i o | xX | 1 | 4 Audio Channels WITH Pre-Emphasis 
| 0 f tot xX | 0 | Data Track 
| 0 book of, axe ol 1 | Reserved 
} 1 1 1 et XK | X | Reserved 
| xX | KX | O | X | Digital Copy Prohibited 
| kK | KX | 1 IJ X 
| | | | 


| Digital Copy Permitted 
| 
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PLAY-MODE (Byte 01, bits 3 to 0) specifies the play mode status as follows: 


(i) PLA Y-MODE = 0000B: Play with MUTING on. 

(ii) PLAY-MODE = 0001B: Play R-channel only thru R-channel only. 
(iii) PLAY-MODE = 0010B: Play L-channel thru R-channel only. 

(iv) PLAY-MODE = 0011B: Play L/R channels thru R-channel only. 

(v) PLAY-MODE = 0100B: Play R-Channel thru L-channe! only. 

(vi) PLAY-MODE =0101B: Play R-chan thru L, R-chan to R-chan. 
(vii) PLAY-MODE = 0110B: Play R thru L, L thru R. 

(viii) PLAY-MODE =0111B: Play R thru L, L/R thru R. 

(ix) PLA Y-MODE = 1000B: Play L channel thru L-channel only. 

(x) PLAY-MODE = 1001B: Play L-channel thru L, R thru R, STEREO. 
(xi) PLAY-MODE = 1010B: Play L-chan thru L, L-chan to R-chan. 

(xii) PLAY-MODE = 1011B: Play L thru L, L/R thru R-channel. 

(xiii) PLAY-MODE = 1100B: Play L/R thru L-channel. 

(xiv) PLAY-MODE = 1101B: Play L/R thru L, R thru R-channel. 

(xv) PLAY-MODE = 1110B: Play L/R thru L-channel, L thru R-channel. 
(xvi) PLAY-MODE = 1111B: Play L/R thru L-channel, L/R thru R-channel. 


The mnemonic for understanding the PLAY-MODE bits is: the right two bits (bits 1 and 0) stand 
for the speaker right channel output from left and right channels input, the left two bit (bits 3 and 2) 
stand for the speaker left channel output from left and right channels input. 
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2.5.3.10 _ AUDIO SCAN Command 
Peripheral Device Type: CD-Rom 
Operation Code Type: Mandatory 
Operation Code: CDy 
Table 2.5.3.10-1 
AUDIO SCAN Command 


1! Logical Unit Number | Direct | Reserved | 
i ae 
ee ae ! 
ET: a, | 
So eee | 

6 Reserved | 
~TL”CRSeVE | 


3 
: 
a 


The AUDIO SCAN command requests a fast-forward or fast-reverse scan operation starting fro 
the Scan Starting Address. 


The drive can accept and perform another command which will or will not terminate the current 
audio scan operation as described in the underlined section under the AUDIO PAUSE command 
description. 


A direction (DIRECT) bit of zero indicates a fast-forward operation. A DIRECT bit of one indicates 
a fast-reversed operation. 


SCAN Starting Address - Specifies the address to begin the Audio Fast scan at. The manner of 
address definition varies with the TYPE field. 


The TYPE field specifies the format of the Scan Starting Address used in the command. The TYPE 
field is defined below. 


Apple Computer Inc. Confidential Page 73 


February 15, 1988. Apple CD ROM SCSI Command Set 062-2097 Revision 1.4 


TYPEFIELD- —_—sDescription 


00 B Specifies Scan Starting address in logical block address format. 

01B Specifies Scan Starting address in AMIN, ASEC and AFRAME 
format. 

10B Specifies Scan Starting address in track number (TNO) format. 

11B Reserved. 


Table 2.5.3.10-2 Scan Starting Address in Logical Block Address format 


Bit! 7 | 6 he oS | 4 | 3 — | 1 | QO 

| 

Byte | | | | | | | | 

| 

ee ee | 
2 | Logical Block Address (MSB) | 

os |eewen enn mn new nennnw nnn nn nner nnn nnn nn mnene nnn nnn enn nnnnnn nen nnn en nn cere een nnneneeenee | 
ae Logical Block Address | 

womens | emma nn ne nnn nn nnn nnn nnn nnn nnn ne nnn nee eee | 
4 | Logical Block Address | 

-----— | woman nn nmn wan nnn nnnnnnn nnn nw nnnn enna nee nenwe natenenenenenn anew annnennemennnenenneneneneee enn nnnn =e | 
5 | Logical Block Address (LSB) | 

| 


The logical block address specifies the logical block address at which the Scan operation will begin. 


Table 2.3.5.10-3 Scan Starting Address in AMIN, ASEC and AFRAME format 


3 | CD-absolute time (AMIN) : 
Sofas a ee se econo Ce Re Reet SD eae Pa EM SE ae 
4 | CD-absolute time (ASEC) ? 
wae Mua een en SERIE Sek A MOA ee A APT EN: 
5 | CD-absolute time (AFRAME) 


The AMIN, ASEC and AFRAME fields specifies the relative running time from the beginning of 
the disc. The AMIN field has a range of 00 to 99 in BCD. The ASEC ranges from 00 to 59 in 
BCD. The AFRAME field has a range of 00 to 74 in BCD. 
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Table 2.5.3.10-4 Scan Starting Address in Track Number(TNO) format 


St Se Pe a se. oe a et CR SP a ee ee 
| 
Byte | | | | | 


—SaaIIIIoaaaaaaaaaEEeeeEeeEeEeaeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeSooaeeSeeee SS ee 


2 | Reserved | 
Peis One Ot Or gegen vee ere eg 
a: eae ee ere en 
—e aa Nabe NG) 


The Track Number field specifies the track in BCD notation at which the scan operation will begin. 
This field has a range of 01 to 99 in BCD. 
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